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ABSTRACT

UNDERSTANDING THE INTERSECTION OF CANNABIS AND PHYSCIAL
ACTIVITY

Lukas E. Coppen

Cannabis use has been gaining wider social acceptance, and with increased
legalization cannabis users are talking more openly about how and why they consume
cannabis. Moreover, professional and non-professional athletes are openly discussing
their cannabis use in training. There is a distinct lack of cannabis research in humans,
particularly as it relates to physical activity (PA). PURPOSE: To understand how and
why people use cannabis with PA as well as categorizing the preferred mode of PA users
engage in. METHODS: Subjects (n = 101; with ages ranging from 18-55 years old)
participated in an anonymous online survey if they reported both participation in regular
PA and cannabis use. The survey consisted of five sections: exercise habits when under
the influence of cannabis, general exercise habits, general cannabis use, unanticipated
experiences, and demographics. RESULTS: Over 42% of participants reported that they
use cannabis every or almost every time before they participate in PA. Most smoke
cannabis (52.5%) and use Sativa-dominant strains (64.4%) before exercise. The highest
reported modes of exercise participation under the influence of cannabis included hiking
(60.4%), yoga (58.4%), aerobic machines (50.5%), walking (43.6%), and weight lifting
(43.6%). The primary reasons for using cannabis before exercise include: “helping to
ii

focus/concentrate” (65.3%), “helping enjoy the exercise experience” (64.4%), “enhancing
mind-body-spirit connection” (64.4%), “staying in the zone” (61.4%), and “enhancing
body awareness” (52.5%). The majority (68.3%) of respondents reported feeling more
satisfied with their workouts under the influence of cannabis compared to when they do
not use cannabis prior to exercise and have not suffered any unanticipated experiences
(49.5%). CONCLUSION: This study provides a starting point for future studies
investigating the impact that cannabis consumption has on physical activity participation
and performance.

iii

TABLE OF CONTENTS

ABSTRACT........................................................................................................................ ii
LIST OF TABLES ............................................................................................................. vi
INTRODUCTION .............................................................................................................. 1
METHODs .......................................................................................................................... 4
Procedure ........................................................................................................................ 4
Survey Design ................................................................................................................. 4
Data Analysis .................................................................................................................. 6
RESULTS ........................................................................................................................... 7
Who were the participants .............................................................................................. 7
What did the participants do? ......................................................................................... 8
Where and When were participants co-using ................................................................. 9
Why did participants co-use ......................................................................................... 10
Unintended Experiences of participants who co-use .................................................... 13
DISCUSSION ................................................................................................................... 14
Who ............................................................................................................................... 14
What .............................................................................................................................. 15
When & Where ............................................................................................................. 18
Why ............................................................................................................................... 18
Unanticipated Experiences ........................................................................................... 19
Limitations .................................................................................................................... 21
Future Directions .......................................................................................................... 22
iv

CONCLUSION ................................................................................................................. 23
REFERENCES ................................................................................................................. 24

v

LIST OF TABLES

Table 1. Question 12: What activities do you prefer to engage in under the influence of
cannabis? (n=101). .............................................................................................................. 9
Table 2 Question 2: In a typical week, how often do you use cannabis or cannabinoid
products before or during exercise? (n=101) .................................................................... 10
Table 3. Question 14: Why do you use cannabis in conjunction with exercise (check all
that apply)? (N= 101; Answered= 100; Skipped= 1) ........................................................ 12
Table 4 Question 38: How would you describe the unanticipated experience (can choose
more than one)? (n=101; Answered= 33; Skipped= 68)................................................... 13

vi

LIST OF APPENDICES

APPENDIX A ................................................................................................................... 30
APPENDIX B ................................................................................................................... 31
APPENDIX C ................................................................................................................... 32

vii

1
INTRODUCTION

Although cannabis is one of the most widely used illicit drugs (CBHSQ, 2016),
users are often labeled with common stereotypes such as sedentary, overweight, and
unmotivated. Previous studies have found that obesity rates are lower in cannabis users
compared to non-cannabis users (Le Strat & Le Foll, 2011). Cannabis is also the second
highest in consumption among athletes behind alcohol (Brisola-Santos et al., 2016). As
cannabis becomes legalized across the United States, the discussion about how and why
people use the drug should be addressed. Multiple studies have tried to understand the
factors and populations behind cannabis use (Bidwell et al., 2018; YorkWilliams et al.,
2019; Brisola-Santos et al., 2016; Gillman et al., 2015; Le Strat & Le Foll, 2011; Vidot et
al., 2017). Discussions around the use of cannabis with physical activity (PA) have
recently been growing in popular culture, so it is worth investigating further. Positive
subjective anecdotes of combining cannabis and physical activity have come from a
variety of individuals, including athletes of all levels (Hutsell, 2019; Hilden, 2018; Bien,
2018). Recent survey research has shown to support those positive subjective anecdotal
claims (York-Williams et al., 2019; Zeiger et al., 2019) and adherence through possible
reduction in pain. Cannabis is currently on the World Anti-Doping Association list of
banned substances in athletes (Huestis et al., 2011). However, there are some sports that
have less stringent regulations and disciplinary actions on athletes who test positive for
cannabis in their systems. At the same time, a number of current and retired professional
athletes have spoken up about the benefits of cannabis and have advocated for its use
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(Monroe & Nathan, 2016; Hutsell, 2019; “Norml Athletics,” 2015). It will be worthwhile
to explore this population in more detail to consider the impact that cannabis has on
acquiring new motor skills necessary for physical activities. We must still acknowledge
the potential health risks associated with cannabis use (Huestis et al., 2011; (Lee &
Hancox, 2011). There is currently a limited amount of research that investigates the
influence of cannabinoid use and their effect on PA.
Sparling et al., (2003) identified that moderate aerobic exercise stimulates the
endocannabinoid system. This has been proposed as eliciting the “runner’s high”
sensation and positive mood elevation brought about from intensive cardiovascular
training. These responses can be seen from a rise in endogenous anandamide levels being
mediated by CB1 receptors along the central nervous system. Similarly, one of the main
exogenous chemical compounds in cannabis, THC, targets the CB1 receptors and elicits
the same response anandamide does. Research suggests that the endogenous cannabinoid
system may be part of the intrinsic reward system activated by moderate and vigorous
cardiovascular exercise, (Dietrich & McDaniel, 2004; Sparling et al., 2003); Gillman et
al., 2015).
The limited research available on cannabis is largely due to the current legislation
in place. Cannabis is categorized as a schedule 1 substance, which creates a complicated
process for institutes wanting to conduct cannabis research. First, cannabis legislation can
be seen on two different fronts, state and federal. States governments can overrule federal
legislation for that specific state, but entities within that state that rely on federal funding
(i.e. universities) must still abide by federal law. This puts cannabis in a grey area where
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it can be fully legal recreationally for use by anyone over the age of 21 in certain states
but very difficult to conduct research. This disparity creates barriers for scientists such as
cannabis supply, pre-clinical and clinical research, and funding for research (Piomelli et
al., 2019). Despite the lack of research available to the public, more states are continuing
to push for cannabis legalization allowing more people to be exposed to the effects of
cannabis. Without the proper research, those wanting more information have resorted to
anecdotal claims as portrayed by celebrities and the media. There are a few studies that
have been conducted on cannabis use and its physiological responses in a controlled lab
setting (Renaud & Cormier, 1986; Steadward & Singh, 1975; Tashkin et al., 1973;
Tashkin et al., 1975).
It is clear that the use of cannabis in conjunction with physical activity is a topic
with many confounding variables, and that an updated scientific exploration is warranted.
The purpose of this study is to begin to gain a better understanding of how and why
people use cannabis in conjunction with PA in order to better guide future research. The
goal is to gain insight into the consumption patterns and perceived benefits and risks of
cannabis use among of physically active users.
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METHODS

Procedure

The Institutional Review Board of Humboldt State University granted approval
for this study preceding data collection. Participants were recruited via social media (See
Appendix A), flyers in Arcata California (See Appendix B), and researcher presence at
cannabis-related events in California. Subjects were invited to participate if they were
over the age of 18, recreational cannabis user of any frequency, and if they participate in
physical activity outside of daily living tasks. Each of the recruitment materials provided
a link to an online survey (Survey Monkey Inc, San Mateo CA, USA) To ensure
anonymity we used an untraceable web link on Survey Monkey. Data was collected
between of April and October of 2018.
Survey Design

At the time of this surveys creation no existing questionnaire was deemed suitable
for this study, so we created our own based on anecdotal subjective claims in media (See
Appendix C). Respondents were asked about the following, co-use of cannabis with
physical activity, general cannabis use, general physical activity, unanticipated co-use
experience, and demographics. Participants had the option to skip any questions they did
not wish to answer. The survey consisted of 47 questions (47 Q’s) broken up into sections
pertaining to: consent (1 Q), frequency of cannabis or cannabinoid products co-use (1 Q),
exercise habits while under the influence of cannabis (Section 1: 17 Q’s), general
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exercise habits (Section 2: 9 Q’s), general cannabis use (Section 3: 8 Q’s), unanticipated
experiences (Section 4: 6 Q’s), and demographics (5 Q’s).
Questions regarding cannabis use patterns included the method of consumption,
the type of cannabis consumed and the frequency of consumption. Questions related to
exercise habits included mode of physical activity, frequency, purpose and skill level of
the participant. Unique questions exploring the interaction between cannabis use and
exercise included method of cannabis consumption before and after exercise, reasons for
using cannabis in conjunction with exercise, and perceived benefits of cannabis use with
exercise. Questions investigating unanticipated experiences of cannabis use and exercise
included perceived symptoms, type of cannabis product used, method of consumption,
and concurrent use of other substances. Multiple answers were allowed for questions
pertaining to the method of consumption, reasons for using, participating activities, and
primary purposes of engaging in PA. In addition, write-in options were available.
Participants were asked three behavior and attitude statements at the end of
section 1. Each statement began with “compared to exercise without cannabis…” and
asked about exercise form, perceived feelings, and satisfaction while under the effects of
cannabis. These statements asked participants to subjectively compare cannabis and noncannabis use during exercise on a 5-point Likert scale (1= “strongly disagree” to 5=
“strongly agree”).
Question 2 asked about the frequency of cannabis or cannabinoid product use
before or during exercise with the option to choose from 25%, 50%, 75%, 100% of the
time, rarely, or never. From here, participants had two options to complete the survey.
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Those who answered “rarely” or “never” skipped section one, starting section two before
completing the survey. All else (25%, 50%, 75%, and 100%) were directed to section one
before completing the survey. Those who chose between the 25-100% of the time option
were defined as respondents who co-use cannabis with PA and were used in subsequent
analysis for the purposes of this study.
Data Analysis

Subject who failed to answer any other question were removed from the analysis.
If participants indicated they did not use cannabis with PA, they were not included in the
analysis. Response frequencies and percentages were analyzed for multiple response
questions, means and standard deviations were analyzed for questions with a Likert scale.
Analysis was done using SPSS 26 (IBM, Armonk New York, USA)
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RESULTS

Results are organized accordingly; Who were the participants, What did the
participants do, Where and When were participants co-using, Why did participants couse, and unintended experiences of participants who co-use. For most questions, the
percentages reported add up to over 100%, as participants were not restricted to choosing
just one answer. 208 participants began the survey, one was disqualified for not
indicating they had read and agreed to the informed consent page (N=207). Among the
207, 101 participants indicated they use cannabis in conjunction with PA.
Who Were the Participants

Of the participants who completed the demographic section males and females
were evenly split (n = 40 male; 40 females; 1 non-binary; 20 skipped) with 62.4% of
participants between the ages of 18 and 34, and 16.9% between the ages of 35-55. Most
participants (55.5%) identified themselves as healthy or very healthy while 23.8%
perceived their health as neutral. The majority of participants identified as being a college
graduate (25.7%) or having completed a masters or equivalent degree (15.8%).
Participants were asked to self-select their skill level in the activities that they
participated while using cannabis. The majority self-identified their skill level as
intermediate (40.6%) or advanced (49.5%), with the remaining 10% split between novice
and professional (4.0% & 5.9%). When asked about their length of cannabis use with PA,
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57.4% reported co-using for five or more years, 20.8% three to five years, and 21.8% for
two years or less.
What Did the Participants Do?

The most popular method consuming cannabis before exercise was smoking
flower (52.5%) via water pipe (42.6%), bowl (44.6%), or joint (34.7%). Subsequent
popular methods were vaporize (32.7%), extracts (wax, shatter, dabs, etc.) 32.7%, edibles
such as candy, bars, drinks, and tinctures (22.8%), and topicals (11.9%). Most
participants (84.2%) knew the strain they’re using when they exercised. These were:
Sativa dominant (64.4%); hybrid (49.5%); Indica dominant (25.7%); and nonpsychoactive CBD products (17.8%). Once under the influence, the top five most
common modes of co-users PA were hiking (60.4%), yoga (58.4%), aerobic workouts
(50.5%), and walking or weightlifting (43.6%). A full description is displayed in Table 1.
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Table 1. Question 12: What activities do you prefer to engage in under the influence of
cannabis? (n=101).
Percent of Sample

Activities (N=60)
Aerobic machines (51); Hiking (61); Yoga (59); Walking (44); Weight Lifting

40-60%
(44)
Cycle-road (25); Kayak/canoe (24); Rock climbing (2); Running-sprint/mid
20-40%

distance (27); Running- long distance (25); Snowboarding (23); Swimmingindoor pool (28); Swimming- open water (22)
Basketball (11); Bowling (12); Cycle-mountain bike (17); Dance (19); Disc
Golf (18); Golf (16); Pilates (13); Skateboarding (17); Skiing (17); Stand-up
paddle boarding (13); Surfing (11); Archery (3); Barre (5); Baseball/softball
(9); Boxing (6); Caving (1); Circus (4); Cheerleading (1); Equestrian (2); Field

< 20%

events- jumping/throwing events (2); Football (5); Gymnastics (6); Hockey
(2); Kickball (5); Kiteboarding (1); Martial arts (3); Pole Dancing (5);
Quidditch (1); Racquetball (6); Rowing (3); Sailing (4); Shooting (8);
Slacklining (10); Soccer (7); Tennis (8); Ultimate frisbee (7); Volleyball (10);
Water polo (5); Waterski/wakeboarding (4); Wrestling (3)

Values are presented in frequencies of total choices from sample

Where and When Were Participants Co-using

In a typical week, 41.6% of participants said they used cannabis at least 100% of
the time, 24.8% at least 75% of the time, 22.8% at least 50% the time and, 10.9% at least
25% of the time before or during PA as seen in Table 2. When asked about timing of
cannabis or cannabinoid product use during PA, 87.1% used cannabis shortly before
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exercise, 54% shortly after, 42.6% hours after, 30.7% hours before, and 25.7% during
exercise. Participants reported that while exercising under the influence, 72.3% did so
outside, 57.4% at home, and (49.5%) in the gym. When under the influence of cannabis
or cannabinoid product 58.4% engage in PA individually, 13.9% in a group setting, and
39.6% reported participating in both individual and group contexts under the influence.
Table 2 Question 2: In a typical week, how often do you use cannabis or cannabinoid
products before or during exercise? (n=101)
Multiple choice options

Percent (%)

100% of the time

27.5

75% of the time

16.3

50% of the time

15.0

25% of the time

7.20

Total

100.0

Values are presented in percentage of sample

Why Did Participants Co-use

When examining the rationale for combining cannabis with exercise, there are a
variety of reasons (Table 3). The primary reasons reported for using cannabis before PA
included: helping with focus/concentration (65.3%), helping enjoy exercise (64.4%),
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enhancing mind-body-spirit connection (64.4%), staying in the zone (61.4%), and
enhancing body awareness (52.5%).
Respondents were asked their attitude on satisfaction, form, focus, and
productivity when comparing exercise with cannabis or cannabinoid products to exercise
without. A majority of respondents agreed that they felt more satisfied (m=3.93; SD=.93;
max=5), focused (m=3.92; SD=.95; max=5), and productive (m=3.68; SD=.90; max= 5).
when exercising under the influence. Slightly different results were seen when asked the
same question but about form (m=3.61; SD=.916; max=5) where a majority of the
respondents chose neutral.
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Table 3. Question 14: Why do you use cannabis in conjunction with exercise (check all
that apply)? (N= 101; Answered= 100; Skipped= 1)
Percent of Sample

Frequency of Responses (N)
Helps me focus/concentrate (66); Helps me enjoy the exercise experience (65);

60-70%
Enhances mind/body/spirit connection (65); Keeps me in the zone (62)
50-60%

Enhances body awareness (53); To relieve muscle tension (52)

40-50%

To be more observant/aware (43)
As ritualistic medicine (34); Improve flexibility (40); Enhance physical
performance (32); Increase energy (32); To be more conscious of my breath

30-40%

during exercise (36); To decrease sense of time during exercise (37); To
decrease inflammation (39); As a reward for exercising (36); To manage pain
in order to tolerate exercise (30); Recovery from pain (37); Helps sleep (37)
To improve creativity during exercise (25); Recovery from pain (36); To

20-30%

manage social anxiety (30); Improve patience from frustration (27)); My
friends do it/we do it together (25)
Distraction from exercise (17); Delays onset of muscle soreness (20); To

10-20%

regulate my breathing (20); To decrease self-consciousness (17); To regulate
my heart rate (12)
To be less observant/aware (9); decreases body awareness (7); As a

<10%
neuroprotectant (6)
Other

Helps control blood sugar (1); Helps achieve runners high sooner (1)

Values are presented in frequencies of total choices from sample
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Unanticipated Experiences of Participants Who Co-use

When asked about unintended experiences or desires while exercising under the
influence of cannabis, most (61%) answered no, 27% said yes, and 12% said maybe (N
=131). Negative experiences are summarized below in Table 4. Most participants (N =
52) did not know what strain they were using (54%) during an unanticipated experience.
No participants reported an unanticipated experience when using non-psychoactive CBD.

Table 4 Question 38: How would you describe the unanticipated experience (can choose
more than one)? (n=101; Answered= 33; Skipped= 68)
Percent of Sample

Frequency of Responses (N)
Heart racing (16); Light-headedness (14); Anxiety (12); Paranoia (12); Other

10-20%
(9); Got too high to be effective at exercise (17)
Weakness (9); Loss of coordination (6); Passed out (5); Poor reaction time (5)
<10%

Difficulty breathing/asthma (5); Enhanced pain perception (2); Hallucinations
(4); Loss of balance (4); Injury (1); More risky behaviors (2);

Other

Dehydrated (1); Laughing uncontrollably (1)

Values are presented in frequencies of total choices from sample

14
DISCUSSION

This study identified characteristics of individuals using cannabis prior to and
during exercise, including demographics, what type of cannabis they are using, the types
of physical activities they participated in while under the influence, where and when they
were using, how much they are using, and their motives for combining cannabis with
exercise.
Who

Not all participants completed the demographics section of the survey. The age of
participants ranged from 18 to 55 with the majority between the ages of 18 and 35. This
survey may not adequately represent older populations due to recruitment methods as
well as the survey was online. Zeiger et al., (2019) looked at age related differences in
cannabis use and subjective behaviors of adult athletes and they successfully gathered
information on the older population (n=99 ages ranging from 50-≥60yrs). An equal
number of males and females participated in this survey, contradicting previous research
that found younger males tended to use cannabis concurrently with exercise
(YorkWilliams et al., 2019). Despite having an equal gender representation, 19.8% of the
sample skipped this question, leaving almost 20% unaccounted for when adding to define
who the participants are.
The majority of our sample reported intermediate or advanced skill levels in the
activities they were engaging in while co-using. When considering the most common
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modes of PA reported (i.e.: hiking, yoga, aerobic machines, walking), an intermediate or
advanced skill level is fitting. A small percent of the sample reported being a novice,
potentially indicating that individuals did not learn new activities under the influence of
cannabis. Similarly, small percent of the sample reported professional status in the sport
that they participated in. This small number of professional athletes could be related to
recruitment methods, but it also may be related to regular drug testing in certain
professional sports.
In addition, the majority of participants reported they used regularly for over five
years. This, combined with the majority of respondents indicating they have been
involved in their activity of choice for over five years, suggests a familiarity with both the
effects of the drug and the effects of the activity. This might result in more comfort
combining the two. Previous research has revealed that the effects of cannabis differ
between long-term and short-term cannabis users (Kirk & de Wit, 1999; Tetrault, 2007;
Solowij, 2002), so cannabis familiarity should be considered in future studies.
What

The majority of participants knew what kind of strain they were using, indicating
that most had some knowledge or experience while participating in physical
activity. These participants reported using Sativa-dominant strains, followed by hybrid
strains, Indica strains, and non-psychoactive CBD products. Sativa strains are typically
associated with an energizing effect, while Indica strains are associated with sedation
(Backes, 2017). Thus, as expected more individuals would prefer to use Sativa-strains
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prior to exercise. While the classification of cannabis strains by Sativa and Indica may be
misguided and the terpene profile may be more helpful in identifying the effects of
cannabis on humans (Piomelli & Russo, 2016). However, at the time of the study,
cannabis products were typically marketed as Indica-dominant, Sativa-dominant, or
hybrid.
When looking at methods of consumption, it was found that the majority of our
sample reported smoking cannabis, followed by vaporizing, extracts, edibles, and
topicals. This is interesting considering the effects of smoking on lung health (Lee &
Hancox, 2011). From a harm reduction perspective, research has indicated that switching
from smoking to vaporizing cannabis may decrease respiratory symptoms (Earleywine &
Barnwell, 2007). Cannabis consumption patterns may follow legal/regulatory changes in
states (Borodovsky et al., 2016). This may be particularly important for aerobic modes of
PA that require oxygen as an energy source.
The most common forms of PA in our study included: hiking, yoga, aerobic
machines, walking, and weight lifting. In the US, these activities are fairly representative
of the common forms of exercise (Bureau of Labor Statistics, U.S. Department of Labor,
2016). The differences between the current data and the data from the Bureau of Labor
Statistics (2016) is that we had a higher frequency of participants who reported yoga and
lower frequency of running and swimming in our sample. This could be due to the area
where the current study resided. There is limited pool access in this region which could
be a reason why there was a low frequency for the swimming option. In previous studies,
cannabis use was found to be more common in adolescents who participated in extreme
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sports such as windsurfing, skiing, snowboarding, and surfing (Pillard et al., 2001;
Lorente 2005). However, in another a study the most common modes of co-use were
triathlon, running, and cycling, but this could be related to recruitment method (Zeiger et
al., 2019).
Ultimately, it was found that people engage in all kinds of PA under the influence
of cannabis. With nearly 60 physical activities reported in our sample, there are a variety
of activities that require different energy systems, levels of concentration, power outputs,
levels of competitiveness, precision, accuracy, time, and a mix of team and individual
sports. This finding opens the door to an almost limitless supply of research questions for
future investigations related to cannabis and exercise.
The majority of participants reported exercising over three times per week and
described their exercise as moderate to vigorous, suggesting that they meet national
standards for adequate exercise (“U.S. Department of Health and Human Services”
2018). This contrasts stereotypes about cannabis suggesting that cannabis users were less
likely to engage in moderate PA, defined by increases in heart rate and respiration
compared to non-users (Vidot et al., 2017). Similarly, past studies have found that
cannabis users have a lower body mass index (BMI) than the average population (Le
Strat & Le Foll, 2011). We found that 33% of respondents used cannabis to manage their
pain during exercise. For those who are managing pain symptoms with cannabis, we may
find that cannabis use increases exercise tolerance, therefore increasing PA participation.
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When & Where

Twenty percent of our participants reported only using cannabis after exercise
while the majority of our sample reported using cannabis regularly before and during
exercise. Typically, individuals reported using cannabis when exercising outside. In fact,
individuals typically use cannabis shortly before exercise rather than hours before and are
using either at home, outside or at the gym. Logistically, this means that some people
may be using at home and then driving to exercise locations. Cannabis consumption prior
to driving presents a safety risk, particularly in those who are only occasional users
(Hartman & Huestis, 2013). While a further investigation into this is outside the interest
of the current study, it is worth contextualizing the reality of using cannabis before
exercise.
Why

In the media, people have cited a variety of reasons for combining the two. We
found the same in our study, but identified that the most common reasons for using
cannabis in conjunction with exercise include: “helped me focus/concentrate”, “helps me
enjoy the exercise experience”, “enhances mind/body/spirit connection”, and “keeps me
in the zone”. These results are similar to those from York Williams et al. (2019), where
cannabis may facilitate increased motivation and enjoyment for physical activity or
exercising sessions. Alternatively, this study expanded and provided more in-depth
specific choices than the four attitude choices (performance, motivation, enjoyment, and
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recovery) in the York Williams et al (2019) survey when asking about attitudes on how
use of cannabis effects exercise. More in-depth choices could lead to better accuracy
when interpreting why individuals choose to use cannabis in conjunction with physical
activity.
Of the six most common forms of PA, five would be considered more aerobic
activities, with weight lifting typically considered more anaerobic. We know that the ECS
is stimulated by aerobic exercise (Dietrich & McDaniel, 2004; Sparling et al., 2003)
without being under the effect of cannabis so it is interesting to see that the top activity
choices are more aerobic. There could be other underlying links between anaerobic
exercise and its effect on the ECS. Participants may be using cannabis to increase the
satisfaction of an activity they participating in at a moderate level which they are already
skilled at, that does not intrinsically activate this system.
Unanticipated Experiences

The most common unanticipated experiences include: heart racing, got too high to
be effective at exercise, anxiety, paranoia, and lightheadedness. THC has been shown to
be a bronchodilator and increases heart rate immediately after use and therefore may pose
a risk of adverse effects, especially if someone is already at increased risk for cardiac
disease and mixes cannabis with exercise (Kennedy, 2017; Huestis et al., 2011; Renault
et al., 1971). Anxiety, paranoia, and lightheadedness might be inter-related to the changes
in heart rate and warrants further investigation. This is true in when cannabis and
cannabinoid products vary in dosages especially with concentrates and edibles exhibiting

20
a high amount of THC that will increase the chance of negative short-term and long-term
effects (Lamy et al., 2016). The finding of “got too high to be effective at exercise” feeds
into the “lazy stoner” archetype, but is likely related to dosage. If the goal is to exercise
under the influence of cannabis, we assume that the participants would adjust their
cannabis dosage to ensure they are not overconsuming so that they can participate as
intended. Dietrich and McDaniel (2004) noted that people may experience a biphasic
response to cannabis where, depending on the dosage, can elicit motor inhibition or
excitation.
Less than half of study participants reported having an unanticipated experience
while using cannabis in conjunction with PA. In the majority of these cases of
unanticipated experiences, the subjects reported that they did not know the strains they
were using. It is important to note that there were zero cases of negative experiences
when people reported using non-psychoactive CBD products prior to exercise. The
consumption type that led to the unanticipated experience was primarily smoking flower,
edibles, and dabs. This is interesting because edibles were not a common method of
administration overall in this study, but produced a higher percentage of negative
experiences. The dosage in both dabs and edibles have been notoriously hard to regulate,
which may have led to the unanticipated experience (Murphy et al., 2015; Monte et al.,
2015; Lamy et al., 2016) especially on the off-chance cannabinoid products are
mislabeled (Vandrey et al., 2015). Edibles have a widely variable onset time, ranging
from 1 - 4 hours, and homemade edibles may have variable dosages even within the same
batch, leading to additional difficulties in proper dosing that may have led to the
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unanticipated experience. At the same time, edibles have the benefit of not disrupting the
pulmonary system so their safe use in conjunction with exercise is worth investigating
further.
Limitations

Limitations to the current study include the cross-sectional design with nonprobability sampling, recruiting method, self-reporting, types of questions asked, and
current legislation. Due to the convenience sampling in the area the study was conducted
results could be skewed with respondents who want to further cannabis legalization as
well as under reporting older populations. As the recruiting method was non-random this
is a limitation of the research, physical copies of the flyers were heavily posted in the
community surrounding Humboldt State University. Common limitation with survey
research is the honesty and truthfulness respondents give when completing the
questionnaire. The second largest factor contributing to the limitation of the research
would be the type of questions/wording as well as efficient placement of sections to
reduce the quantity of skipped questions asked within the survey. While the current
survey had a sample that never or rarely used cannabis or cannabinoid products before or
during exercise (not reported), there were questions in each section that were supposed to
mimic one another for consistency differed in terms of verbiage used or just lack thereof
in the other sections. For example, in section 1 there is one frequency question in terms of
years experiencing co-use, but in section two and three we ask monthly, weekly, and
daily frequency of general cannabis and general physical activity use. Another limitation
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within this would be giving the respondents the option to skip questions instead of
displaying an option per question with “don’t know/don’t want to answer”. Displaying an
option for respondents to not answer the question may help give insight as to why they
are choosing to not answer. There was a large percentage of respondents who skipped the
demographic section that could be largely due to the organizational structure of the
survey. Placing the demographics section in the beginning of the questionnaire might
increase response rate for demographic questions without influencing subsequent sections
response rate (Teclaw et al., 2012). The biggest limitation are the regulations surrounding
cannabis research. Institutes that are interested in participating in cannabis research are
restricted to following heavily regulated barriers that limit researcher’s ability to create a
profile on cannabis and cannabinoid products (Piomelli et al., 2019).
Future Directions

Future research should specifically consider the relationship between gender
identity, cannabis use behaviors, and PA habits. Future research should look into how
cannabis use before exercise modulates physiological responses to exercise in order to
accurately inform the general public of specific risks and benefits. Investigating the
impact of cannabis on different forms of exercise may reveal an interesting link into the
psychosocial, neuromotor, and cardiopulmonary aspects of sport and exercise.
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CONCLUSION

In this study we explored how and why people use cannabis in conjunction with
physical activity as well as any negative consequences that might arise from such. This
data suggests that a people are ingesting or consuming cannabis or cannabinoid products
before, during, and after physical activity. These individuals are more likely to smoke
flower that are sativa dominant and do so individually with activities such as aerobic
machines, yoga, hiking, and walking. They are participating in co-use because it helps
with keeping focus and staying in the zone, overall enjoyment of exercise, enhancing
mind-body-spirit connection, and enhancing body awareness. Recommendations for
cannabis use around physical activity should not be given until barriers for cannabis
research have been removed or simplified. Simplification or removal of mentioned
barriers will allow researchers to accurately collect data for future discussion on cannabis
guidelines for use with PA.
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